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Delayed-onset Paraplegia after Thoracic and
Thoracoabdominal Aortic Aneurysm Repair:
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Objectives: To discuss the management of late paraplegia following thoracic and thoracoabdominal aortic surgery.
Design: Retrospective description of patients.
Materials: Two case reports.
Results: Recovery from late paraplegia was obtained by removal of cerebrospinal fluid.
Conclusions: The immediate recovery from symptoms following CSF drainage strongly supports the effect of this measure
in the treatment of late paraplegia following thoracic/thoracoabdominal surgery.
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Introduction
The risk of paraplegia is a major concern in recon-
structive surgery of the thoracic or thoracoabdominal
aorta. The incidence of postoperative paraplegia and
paraparesis varies between 5 and 40% depending
upon the nature and extent of the disease. However,
the incidence has decreased during recent years.1 In
about 30% of the patients, there is a delay between the
aortic repair and the onset of the neurological
deficit.2 – 5 Although the aetiology of the neurological
injury is not completely understood, the duration of
the aortic cross-clamping is a major factor contributing
to the spinal cord ischemia. However, the phenom-
enon has also been reported in patients undergoing
endovascular aortic repair, which does not include
direct aortic cross-clamping.6 – 7 We report two patients
who both developed delayed-onset paraplegia follow-
ing thoracic or thoracoabdominal aneurysm repair.
One was treated with open surgery and the other one
with endovascular technique. Both were successfully
treated with spinal fluid drainage, which gave
immediate reversal of the symptoms.
Patient 1
A thoracoabdominal aortic aneurysm (Crawford type
I, 65mm in diameter), was detected in a 46-year-old
man during routine examination for low back pain. A
Crawford type I is an aneurysym which involves most
of the descending thoracic aorta extending into the
abdominal segment, thus involving the visceral
branches. No cardiac disease was found and graft
replacement was planned. Prior to anaesthesia, a 16 G
catheter (Braun Melsungen AB) was inserted into the
subarachnoidal space at the L3/L4 level for spinal
fluid drainage. After induction of anaesthesia and
positioning of the patient in the right lateral position,
the catheter unfortunately failed, no pressure waves
were recorded and it was impossible to drain
cerebrospinal fluid (CSF). Since the patient was
going to be heparinized, no thoracic epidural catheter
was inserted. Prior to cross clamping of the descend-
ing thoracic aorta, distal perfusion was established.
Blood was drained from the left pulmonary vein into a
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centrifugal pump (Medtronic-Biomedicus Inc., USA)
and then infused into the left femoral artery. To ensure
haemodynamic stability and sufficient distal per-
fusion, a pulmonary artery catheter was inserted in
addition to a radial and a femoral arterial cannula. A
22 mm graft (VASCUTEK Gelweavew, Vascutek, Incin-
nan Renfrewshire, Scotland) was used to replace the
aneurysmal part of the aorta. When the proximal
anastomosis was completed, blood flow through the
femoral cannula was approximately 1.8 l/min. After
opening the aneurysm the femoral perfusion was
stopped and selective perfusion of the visceral arteries
was started. Flow monitoring of this perfusion showed
800 ml/min through the superior mesenteric artery
and 200 ml/min through the coeliac trunk. The aortic
cross-clamp time was 86 min and the total perfusion
time 100 min. At the end of the operation the double-
lumen tube was replaced by a single lumen tube and
the patient was kept on ventilation until the next
morning. His cardiovascular and respiratory functions
were stable with minimal bleeding from the pleural
drains.
When the patient woke on the first postoperative
day he could freely move both legs. Prior to extubation
50 mg of propofol was administered and an epidural
catheter was inserted at the Th-6-7 level. Following a
bolus of 4 ml of bupivacaine 0.5 mg/ml an infusion of
0.25% bupivacaine with morphine was started with a
dose of 4 ml/h. It was then 16 h after the operation and
the patient immediately became free of pain. He
needed no additional analgetics or vasoactive drugs.
Following activation of the epidural anaesthesia there
was a sharp drop in blood pressure to a minimum of
60 mmHg and dopamine was again started in addition
to crystalloid solutions whereafter he stabilised. Five
hours after induction of the epidural analgesia, the
patient was unable to move his legs. The epidural
infusion was terminated for 1 h, but without effect on
the paraplegia. An 18 G epidural catheter was then
inserted in the subarachnoidal space. Although there
was some loss of spinal fluid during insertion of the
needle, the spinal fluid pressure was still 25 mmHg.
After removing 10 ml of spinal fluid, he was able to
move both legs. A total of 87 ml was drained during
the first 10 h and 257 ml was drained for 48 h.
Bupivacaine was discontinued and 4 mg of morphine
was injected in the epidural catheter three times a day.
The patient was mobilised and recovered without
sequelae. He is now in good condition four years after
the operation.
Patient 2
A 71-year-old man presented with coronary artery
disease and asymptomatic carotid occlusive disease.
During diagnostic workout, a CT-scan revealed a 5 cm
saccular aneurysm of the descending thoracic aorta
starting slightly distal to the origin of the left
subclavian artery. One year previously he had under-
gone coronary bypass grafting and had a left internal
mammary artery (LIMA) to the LAD, which was
functioning well. Echocardiography revealed mitral
insufficiency and reduced contractility of the left
ventricle. Due to his history of coronary artery disease,
stent-grafting of the aneurysm was planned.
An epidural catheter was introduced at the level of
Th-6-7 before induction of anaesthesia. Prior to the
stentgraft implantation, an 8 mm balloon catheter was
introduced through the brachial artery into the
subclavian artery in order to occlude the LIMA graft
testing whether myocardial ischemia became detect-
able on echocardiography. No ischemia was observed
and since it was felt that there was a possibility that the
stentgraft could be placed below the subclavian artery,
it was decided not to perform a carotid subclavian
bypass prophylactically. A 28 mm stentgraft, 13 cm in
length, was introduced into the thoracic aorta and
consisted of woven uncrimped thin-walled polyester
(Cooley Verisoftw, Meadox Medicals Inc., Oakland NJ,
USA) where Gianturco Z-stentsw (Cook Inc., Bloo-
mington IN, USA) had been sutured on the inside.
Despite the preoperative assessment, it became
necessary to occlude the orifice of the left subclavian
artery and the proximal part of the stentgraft was
positioned 0.5 cm distal to the left common carotid
artery. Pulse oximetry revealed a normal pulse wave
and oxygenation in the left arm. For 1 h intra-
operatively the systolic blood pressure was about
80 mmHg. At the end of the procedure this was treated
by volume and dopamine. In the ICU the systolic
blood pressure was stabilised above 100 mmHg.
Epidural analgesia was continued, there was no
bleeding and the urine output was satisfactory. The
patient was free of pain and he was able to freely move
both legs. However, 4 h after admission to the ICU the
patient became paralytic in both lower extremities. A
18 G subarachnoidal catheter was then introduced at
the L3–L4 level and the pressure was recorded to be
20 mmHg. 110 ml of CSF was drained for the first 12 h
and a total of 460 ml was removed altogether.
Gradually, he regained strength in the right leg, but
still had pareses in the left leg for two more days. We
aimed at a systolic blood pressure of around
140 mmHg using volume and dopamine.
The intraspinal catheter was removed after 48 h. He
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had a somewhat prolonged recovery, and a small
myocardial infarction was diagnosed. However, he
was fully mobilised by the sixth postoperative day. He
had no paresis of the lower extremities, but suffered
from paresis of the left recurrent nerve. The patient
was discharged to his home, but died seven months
after the operation due to perforated duodenal ulcer.
Discussion
Although there have been several reports8 – 11 on the
effect of spinal fluid drainage to reduce the incidence
of neurological complications following thoracic and
thoracoabdominal aortic surgery, the physiological
mechanism still remains unknown. One can anticipate
that several arteries supplying the spinal cord are
blocked during the reconstruction and that at least
a part of the cord has a decreased arterial blood
pressure, which is transmitted through collaterals. If
the patient then has a fall in blood pressure in the
postoperative period, the blood perfusion to the cord
can become below a critical level. The level of the
spinal fluid pressure is of importance for the perfusion
pressure of the cord. By removal of spinal fluid the
CSF pressure is decreased and the perfusion pressure
of the cord can thereby increase above the critical level
again. It must be emphasised that the time interval
from onset of symptoms of delayed paraplegia until
CSF is removed should be minimised and not be
delayed by diagnostic procedures. In addition to this
therapeutic effect there is probably also a prophylactic
effect of spinal fluid drainage has been verified in two
prospective randomised series.2,12 The dynamics of
the CSF pressure is largely unknown, but following
aortic cross-clamping it is known that there is an
increase in CSF pressure.
We now use spinal fluid catheters in all patients
who are undergoing thoracic or thoracoabdominal
reconstructions, either by open surgery or by stent-
grafting. Although removal of CSF has now become
routine during major aortic surgery the technique is
not without complications. Both intraspinal subdural
haematoma and intraspinal haemorrhage has been
reported.13,14 It should be emphasized that the
mechanism of paraplegia or paraparesis following
aortic surgery is multifactorial and several adjuncts
are necessary to decrease the risk of neurological
complications. Such measures may consist of distal
arterial perfusion in selected cases, general or local
hypothermia, pharmacological treatment including
the application of antioxidants and re-establishing of
the circulation to important intercostal arteries.15
Our first patient presented with a classical delayed
paraplegia. Unfortunately the spinal catheter intro-
duced during the operation did not work and in the
postoperative course the diagnosis was not at first
completely clear. It was thought that the symptoms
could be a complication from the thoracic epidural
catheter, a common source of problems.16 – 18 In our
second patient, it is obvious that revascularisation of
the left subclavian artery should have been performed
to avoid myocardial ischaemia prior to aortic surgery.
Carotid-subclavian bypass has now become routine in
patients who have a LIMA graft originating from the
left subclavian artery, which is at risk of occlusion
during stentgraft procedures of the descending thor-
acic aorta. Further, the subclavian artery has several
important collaterals to the anterior spinal artery such
as the vertebral artery, the thyrocervical and the
costocervical trunks. Therefore, revascularisation of
this artery may also be of importance for maintaining
the circulation to the spinal cord. However, this case
indicates that the problem of spinal cord ischaemia has
not been solved by the introduction of endovascular
surgery.18
Whenever delayed neurological symptoms from
the lower extremities occur, we discontinue the
epidural anaesthesia and drain CSF as soon as
possible. Postoperative decrease in blood pressure
should be avoided and volume as well as vasopressors
must be available to keep the blood pressure stable
during the postoperative period. After these precau-
tions have been taken, further diagnostic procedures
can be performed in case the symptoms do not resolve
and there is suspicion that an epidural hematoma may
be present. The immediate recovery of symptoms
following spinal fluid drainage in patients with late
paraplegia strongly supports the effect of this measure
both in the prophylaxis and treatment of neurological
complications following thoracic and thoraco-
abdominal aortic surgery.
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